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The effect of lithium administration in a diet on the chosen
parameters of the antioxidant barrier in rats

For some time the toxic effect of reactive oxygen species (ROS) has been considered to be the
reason of severe organism lesions. The scientists believe that ROS can be included into pathogenesis
of many of both somatic and psychical diseases (1, 8). For this reason the correct action of the antioxidant
barrier - the system of enzymes and low-molecular-weight substances protecting the organism against
ROS has become the problem of great importance. Glutathione peroxidase (GPx) and superoxide
dismutase (SOD) belong to the main antioxidant enzymes (8,12).

Lithium is extensively used in medicine (1, 2, 4, 5, 14). Itis used in the treatment of bipolar disorder
(2, 6, 14) and for the potentialization of the action of other drugs (9). Lithium is suggested to be used as
the adjunctive drug in patients with Graves’ hyperthyroidism subjected to radioiodine therapy (4, 5).
However, its treatment can cause negative side-effects. The care of a patient with tardive dystonia is
decribed (7). The authors suggest that it could be related to lithium or lithium plus carbamazepine therapy.
The portrayed facts made us investigate the influence of lithium on SOD and GPx activity.

MATERIAL AND METHODS

Our study was carried out on two-months-aged, male Wistar rats (120-150 g). The animals were
divided into two groups (20 animals each): control group I (K) received redistilled water, tested group
II (Li) received a water solution of Li,SO, « H,O in the form of drinking water, at the dose of 150 mg
Li + dm?3. The animals were offered LSM food and drinking fluids ad libitum. A half of animals of
each group were killed after three weeks and the rest after six weeks. Each time the rats were sacrificed
under ketamine narcosis and blood from the heart as well as the tissues of the liver, kidney, femoral
muscle, brain, spleen and heart muscle were collected. Serum was separated. 10% (w/v) tissue
homogenates were prepared in 0.1 mol « dm™ Tris-HCI buffer, pH = 7.4. Supernatants were obtained
by centrifugation at 5000 x g for 30 min. In serum and supernatants GPx and SOD activities were
determined using RANSEL and RANSOD kits produced by RANDOX. Protein was measured using
the methodof Bradford (3). The assays were carried out with the help of SPECORD M40 (Zeiss
Jena) spectrophotometer. Comparisons between control and the tested groups were made using t-
Student test. Values were considered significant with p < 0.05.

RESULTS

After three weeks’ intoxication GPx activity in serum decreased, whereas SOD activity increased
almost twice vs. control group. The next three weeks of exposure resulted in GPx increase and SOD
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DISCUSSION

The measured enzymes’ activities were changed as a consequence of lithium exposure. Results
obtained by other scientists confirm ours in part. Li,CO, intraperitoneal administration daily for a
week resulted in no changes of SOD and GPx activities in the brain, liver and erythrocytes of rats (2).
In our study brain SOD was unchanged during all the exposure, whereas liver GPx after three weeks.

Srivastava etal. (13)studied the influence of lithium therapy on GPx and SOD activities in
rats with the antioxidant barrier functions disturbance caused by diabetes. In the liver Li treatment
increased GPx level, whereas SOD activity remained decreased. Tandon et al. (15) investigated
the effect of Li administration to rats fed diets of different protein contents. Low-protein diet decreased
hepatic GPx and SOD. Lithium enhanced significantly GPx and restored SOD activity. In our
investigations the GPx level in the liver was increased after three weeks but not significantly, whereas
SOD level vs. control was enhanced during the whole exposure.

Full investigations on alkali metals influence both in vivo and in vitro on SOD activity in the brain
were carried out by Shukla (11). One intraperitoneally administered dose did not change this
enzyme activity in different brain regions. The second dose administered after 12 h caused SOD
activity increase, first of all in the cerebral cortex. The studies on SOD activity changes depending on
time were also carried out. After one day no significant changes in brain regions were observed, after
three days the significant increment in some regions was noticed, whereas after six, nine and twelve
days SOD activity was significantly enhanced in all the regions, most of all in the cerebral cortex. In
our studies not significant SOD increase in the brain vs. control was obtained after six weeks’ exposure.

Megrabian et al. (10) investigated SOD level in epileptic patients. Oral Li administration
and vitamin E injections resulted in blood SOD increase. In our works we obtained statistically significant
serum SOD increase after three weeks.

Abdalla et al (1) studied SOD and GPx activities in erythrocytes of manic-depressive
patients. Both patients treated only with lithium and those treated with lithium plus neuroleptic drugs
showed increased SOD vs. control, healthy group. GPx was slightly, not significantly enhanced only
in patients treated with lithium plus neuroleptics.

Song etal (12) worked on lithium administration influence on SOD and GPx activities in
neutrophils of olfactory-bulbectomised rats. LiCl administration daily for 15 days normalized SOD
increased as a consequence of operation and did not affect decreased GPx in olfactory-bulbectomised
rats. In sham-operated rats lithium treatment did not influence SOD and diminished GPx. The described
results reveal lithium administration influence on antioxidant barrier functions. The settlement of
influence of the dose and the time of exposure on organism functions will be the subject of further
investigations.

CONCLUSIONS

1. The lithium oral administration influenced the antioxidant enzymes glutathione
peroxidase (GPx) and superoxide dismutase (SOD) activities in serum and tissues
of rats.

2. The trend of changes was depending on the time of exposure and the tissue.

3. In serum, femoral muscle and kidney the increase of activity of one of the
enzymes was accompanied with the depletion of the other.
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SUMMARY

The reactive oxygen species (ROS) generated in metabolic processes can cause severe lesions.
The organisms’ defense constitutes the antioxidant barrier. Antioxidant enzymes glutathione peroxidase
(GPx) and superoxide dismutase (SOD) belong to its main constituents. Lithium is widely used in
medicine but its administration can cause negative side-effects. Therefore, we investigated Li oral
intoxication influence on SOD and GPx activity in serum and tissues of rats in the dependence on time
(three-weeks and six-weeks). In serum SOD activity vs. control increased after three weeks and
decreased after six, GPx activity vs. control was changed in reverse way — diminished after three
weeks and enhanced after six. In tissues the changes were diverse. The most interesting results are: the
decrease of both enzymes in the spleen, no changes of SOD in the brain, the enhanced GPx and
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diminished SOD in the kidney, the increased SOD in the liver vs. control during the whole experiment.
In serum, femoral muscle and kidney during all the exposure the increment of one of enzymes was
accompanied with the depletion of the other. The obtained outcomes allow to suggest that the lithium
exposure resulted in antioxidant barrier disturbances in rats.

Wplyw podawania litu w pozywieniu na wybrane parametry statusu antyoksydacyjnego szczur6w

Reaktywne formy tlenu (RFT) powstajgce w procesach metabolicznych moga powodowaé zmiany
patologiczne. Obrong¢ organizmu przed ich dzialaniem stanowi bariera antyoksydacyjna.
Antyoksydacyjne enzymy peroksydaza glutationowa (GPx) i dysmutaza ponadtlenkowa (SOD) nalezg
do jej najwazniejszych sktadnikéw. Lit jest szeroko stosowany w medycynie, ale moze powodowac
negatywne skutki uboczne. Dlatego podjelismy badania nad wptywem doustnej intoksykaciji litem na
aktywno$¢ GPx i SOD w surowicy i tkankach szczuréw w zaleznosci od czasu (trzy i szes¢ tygodni). W
surowicy aktywno$é SOD w stosunku do grupy kontrolnej wzrosia po trzech tygodniach i zmalata po
szesciu. Aktywno$¢ GPx w stosunku do grupy kontrolnej zmieniala si¢ w spos6b przeciwny — malata
po trzech tygodniach i wzrastala po szesciu. W tkankach zmiany byly zr6Znicowane. Najbardziej
interesujgcymi wynikami doswiadczenia byly: spadek aktywnosci obu enzyméw w §ledzionie, brak
zmian poziomu SOD w mézgu, wzrost aktywnosci GPx i spadek aktywnosci SOD w nerce oraz
podwyzszenie SOD w watrobie w stosunku do kontroli podczas calego eksperymentu. W surowicy,
migs$niu uda i nerce podczas calego okresu intoksykacji wzrost aktywnosci jednego z enzyméw wigzal
si¢ ze spadkiem aktywnosci drugiego. Wyniki pozwalaja sugerowa¢, ze podawanie szczurom litu
zaburza dzialanie bariery antyoksydacyjne;j.



